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OTHOCHO AUCEPTAIUOHCH TPYJ Ha TEMaA:
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Menuuuncku YHupepcuteT — [IneBen

Cnc 3amoBen Ne3945/19.12.2023 r. Ha Pektopa Ha Menuuuacku YHuBepcuteT — IlneBeH u
pemienue Ha Hayunoto xxypu ot 21.12.23 r. ¢cbM omnpenenieHa a U3roTBsI CTAHOBUILE OTHOCHO
JIUcepTalMoHHus TpyA Ha a-p Tatsna HenkoBa CumeoHOBa, Mo mpolieaypa 3a NpuaoOuBaHe Ha
OHC ,,JloxTop*, mpodecnoHanHo Hampasienue 4.3. , bUOIOTMYECKH HAYKH, TIO JOKTOPCKA
nporpama ,,Ou3HoI0Tus Ha KUBOTHUTE U YOBEKa“.

1. Ounenka Ha aKTyaJJHOCTTa HA TeMaTa

Octeonopo3ata € €IHO OT Hail-pa3sNpoCTpaHEHUTE COLUATHO3HAYUMH 3a00JsIBaHUS Ha
HAIIETO BPEME, XapaKTEPU3UPALLO CE C HUCKA KOCTHA Maca U BJIOLIEHA MUKPOAPXUTEKTOHUKA Ha
KOCTHaTa ThKaH. Ts MoBHIIaBa pucKa OT (PaKTypu U BOJU /0 TEXKKHU YCIO0XKHEHHUS, OCOOCHO Y
Xopa B crapuecka Bb3pacT. KocTHaTa xomeocraza e pe3yiarar oT (uHug OajaHC MEXIy
JIeHOCTTa Ha OCTEOOJaCTM M OCTEOKJIAcTH, M TOJUIEKHM Ha peryjanus OT CHCTEMHH
(mapatxopmoH, BuTamMuH JI, KaJIIMTOHWH, €CTPOTCHU U JIp.) M JIOKATHH (PAKTOPH (pacTeKHH
¢daktopu u nUTOKKMHMU). OT KIIOYOBO 3HAUYEHHUE 3a Mpolieca Ha 0Opa3yBaHe Ha KOCTHO BELIECTBO
ca PpalMOHAIHOTO XpaHEHe M pe3opOuMATa Ha MNPOTeHHH, Kanuui, ¢dochop, Maruesud u
MHUKpPOEJIEMEHTH B CTOMAIIHO-4YpeBHUS TpakT. M3BecTHO e, ue BuTamuH J[ um BuramuH K2
JeiicTBaT CHHEPTMYHO, M MMaT OCHOBHA POJIsi B MeTa0O0IM3Ma Ha Kajllus, KakTo U 4e JeQUIUTHT
Ha BUTaMUH /| e Haif-4ecTo CpeliaHusAT XpaHuTeNneH NePHUIMUT B CBETOBEH Mamad. B cbuioro
BpeMe JIaHHWUTE B Hay4yHaTa JUTepaTypa 3a Bpb3KaTa Ha TO3M JAeULUT ¢ KOCTHATa MUHEpaIHa
mrpTHOCT (KMII) u pucka ot dpaktypu ca pasHonocouyHu. He e HambiaHO U3SICHEH U TOYHUST
MEeXaHU3bM Ha JeiicTBue Ha BUTaMuH K2 BbpXy merabonu3ma Ha kanuus. B Hamara crpana



npo0JieMUTe Ha MAIMEHTHTE C OCTEOMOpo3a BCe OIIe He ca 00XBaHATH KOMIUICKCHO. Hsma
nyOJIMKyBaHM JaHHM 3a HHMBaTta Ha BUTaMuH J| m ButammH K2, xakro u 3a HHMBara Ha
OMOXMMHUYHU MapKepH 3a KOCTEH OOMEH IPpH KCHH B MEHOIIay3a, U ¢ ocTeonopo3a. Heodxoaumu
ca JIONMBJIHUTEIHU YCWIIMS 32 HABPEMEHHOTO JHArHOCTUIIMPAHE HA OCTEONOpo3ara, KakTo M 3a
npocyesIBaHe B JUHAMHKA HA PE3YJITATUTE OT POBEJICHOTO JICYCHUE.

ToBa npaBu aucepranuoHHus Tpya Ha A-p TarsHa CHMeOHOBa OCOOEHO aKTyajJeH M OT
3HAYCHHE KakTo 3a (yHJaMEHTalHAaTa HayKa, Taka W 3a KIMHUYHATA MPaKTHKa. V3BBpIIEH €
Operu3eH MoadOop Ha YYaCTHHUYKHUTE B pabOTHATA M KOHTpOJHATa rpymu. M3mon3Banu ca
ChBpPEMEHHHU, MH(DOPMATUBHA METOJM Ha W3CJICABaHE U CTATHCTHYECKa 00pabOTKa Ha JaHHUTE,
KOETO JIONPUHACS KAKTO 33 aKTyaJHOCTTa Ha TeMaTa, Taka U 3a ChIIOCTABUMOCTTA HA MOJTYYCHUTE
pe3yNTaTH ¢ MPOy4YBaHUsS B Ta3u 001acT B cBeToBeH Mamad. [TonpoOHUAT 1 3aabp10049eH aHAIH3
Ha mpo0sieMa B JMTepaTypHHsl 0030p llaBa BH3MOXHOCT Ha JIOKTOpaHTa Ja (GopMyJHpa siCHO,
TOYHO M apTYMEHTHPAHO LIEJITA U 3a/Ia4UTE HAa U3CIICABAHETO.

2. OueHka Ha pe3yaTaTuTe

JucepranimoHHuAT Tpya Ha A-p Tarsna CumeoHoBa e MHOTO A00pe oHarueneH. Pesynrarurte
OT IIPOYYBAHETO ca sICHO npenacTaBenu B 70 ¢urypu u 12 Tabnunu. BposT Ha u3cieaBaHNTE KEHH
U MHOXECTBO IapaMeTpu I103BOJISIBAT Ha JIOKTOpaHTa Ja HalpaBU KAauyeCTBEH aHalu3 Ha
nosiyueHute naHHU. [[-p CuMmeoHOBa JAE€MOHCTpUpa CHOCOOHOCT KPUTHMYHO M C HayyHa
MPEIHU3HOCT Ja uHTepnperupa Gaktute. JlokazaHu ca CTATUCTUYCCKH 3HAUYMMO: mo-HUcKa KMIT
U T0-BHCOK (PpakTypeH pHUcCK 3a mepuona oT 10 roauHM mpu MAUEHTKUTE ¢ MOCTMEHOIay3aiHa
OCTEONoOpo3a B CpaBHEHHWE C KOHTpojHaTa rpyna; HopmasieH WTM mnpum nanueHTKuTe C
OCTEONOpo3a U MO-HUCBK OT KOHTpoauTe, npu kouto UTM e B rpaHnnuTe Ha HaJHOPMEHOTO
TeNecHO Terjio. M3mons3Baiiku OMOXMMMYHM KOCTHM MapKepH W IOKa3aTeld Ha KaJlUeBO-
dbochopauss merabonuzbM, a-p CuMEOHOBaA MPaBH JIOTUYHU HM3BOJU 32 KOCTHHUS THPHOBBD B
W3CIIEIBAaHUTE TpynHu. ThHpcelkW Kopenanuu MeXay HuBaTta Ha BuTamuuHute [ u K2,
MoKazaTennTe Ha KaiueBo-dochopuara oomsiHa 1 KMII, noktopanTsT ycraHoBsBa, ue 58% oT
U3CIeIBAHUTE JKEHU B MEHOIay3a MMaT CyOONTHMajaHM HMBA Ha BUTaMHUH [[; cTaTucTUYecKH
3HauMMO KoHueHTpauuute Ha [ITX npu HOpManHum HuBa Ha BuTamMuH J| ca mo-HUCKH B
cpaBHenue ¢ [ITX npu nepuuur Ha BuTamuH [l B ABETE IpymH; >KEHUTE C OCTEONOpo3a U
¢pakTypu Ha OpelUIeHH ca C MO-HUCKM HHMBAa Ha BUTaMHMH J| OT ’keHUTEe C (pakTypu Ha
npeamuinHuna. Buramuna K2 crarycsT, onleHeH MHIMPEKTHO upe3 cboTHomeHnero UCOC/OC e
JIOLI B JABETE M3CJEIBAHU TPYIH, a HUBaTa Ha BUTaMUH /| HeraTMBHO KOpenupaT ¢ Bb3pacTTa,
I[ITX u FRAX-Hfr u mosutusuo ¢ OC B aBeTe m3cieaBanu rpymnu. B rpymara ¢ ocreomnoposa ¢
HaJIMIE TIO3UTHBHA KOpeJanus MexIy KoHmeHTparuute Ha BuTamMuH [ m UCOC u HeratmBHa
kopenaims Mexay UCOC/OC u OC u A®. Ipu xenute ¢ ocreonoposa cepymuustT OC kopenupa
HEraTuBHO ¢ Opost gpakrypu u no3utuBHO ¢ AD. KoHIleHTpanuuTe Ha Mapkepa 3a KOCTHO
pasrpaxxnane Oera KpocJlanc xkopenmupatr HeratuBHo ¢ KMII. 3acinyxaBa BHHMaHuE
MPOCIIEASIBAHETO Ha €eKTa OT IIECTMECEYHOTO JICUEHHE Ha MOCTMEHOIay3alHaTa 0CTe0nopo3a ¢



Jleno3yma0b, upe3 mscnenane Ha O6era KpocJlanc 1 A®, KOUTO ce TOHMKABAT CTaTUCTUYECKH
3HAYUMO.

Pesynrature OT wu3cienBaHETO ca 3HAYMMH, WHGOPMATHBHH, KPUTUYHO OICHCHU U
0606mmenu. Te ca mpeacraBenu B Tpu pedepupanu myomukanuu (Scopus u Web of science),
CBBP3aHU C JUCEPTALMUATa U JEeBeT ydactus B Owirapcku (5), u MexmyHapomHu (4) HaydHH
dopymu, kato a-p CUMEOHOBA € ITBPBU aBTOP BHB BCHUYKH OT TAX. TOBa HaI'bJIHO OTrOBapsi Ha
M3HCKBaHUsATA Ha [IpaBWIIHMKA 32 pa3BUTHE Ha aKaJIeMUYHUs cbcTaB B MY -I1neBeH.

3. Ouenka Ha MPUHOCHTE

W3BbpIIeHO € KOMIUIEKCHO U3Cie/IBaHe Ha BIMSHUETO Ha BUTamMuH J| u Butamun K2 craryca
BbPXY KOCTHHSI THPHOBBD Y JKEHU C MOCTMEHOIay3alHa ocTeornopos3a. [[oTBbpleH e BiolieH
BUTaMuH /| cTatyc npu KeHU B MEHOIIay3a, BiIolIeH BuTaMuH K2 ctaryc npu jkeHu B MEHOIay3a
U C MOCTMEHOMAay3alHa OCTEONOopo3a; 3aBUCUMOCT Ha (paktypHus puck or KMII, ot HuckuTe
HUBA Ha BUTaMuH /[ 1 oT 1pyru hakropu, KOUTO MOrar Aa ObJaT MpencKa3anu Ype3 OMOXUMUYHU
kocTHU Mapkepu. Huckure HuBa Ha OC Morat ga ObaaT HE3aBUCHUM MPEIUKTOP 3a (ppakTypeH
PUCK.

OpuruHaneH IpUHOC Ha JUcepTanusaTa €, 4e ca MOoJIy4eHH JaHHU 3a BuTamuH K2 craryca y
’KEHU B MEHOIIAy3a U C IIOCTMEHOIIay3ajlHa OCTEOIOPO03a, KOUTO HE Ca IIPUEMAIM MEAUKAMEHTH U
no6asku, nosiusiBaiiy KMII. [Ipoyuena e B3aumoBpb3kara Mexay ButamuH /| u Butamun K2,
HSKOM OMOXMMHUYHHM Mapkepu Ha KocTHui oOmeH, KMII m ¢pakTypHus pHCK 3a KEHH B
Obarapckara nomyianus. [looyyeHu ca JaHHM 3a I€CETTOAMIIHUSA (PPAaKTYpPEeH PUCK IPHU KEHU C
MIOCTMEHOMNAay3aJHa OCTEOIOpO3a U KEHM B MEHONay3a 4pe3 BaIMJIUpaHus B CTpaHaTa yed
6azupan kankynarop FRAX ®, cnopen kouto e olieHeHa B3anMoBph3kara Ha KMII u HuBara Ha
ButamuH /[ u K2. IIpuemam, ue pe3ynrarure NONPHUHACAT Aa CE OLEHHU MOTEHIMAIHATA POJIsi Ha
Mmapkepute Oerta kpocJlanc u ankanHa ¢ocdaraza 3a paHHO MOHHMTOpUpaHE Ha edekra OT
nedyenuero ¢ Jlenozymab. CuurtaMm, ye AMCEPTALIMOHHUAT TPy ChAbPKAa HAyYHH M HAYYHO-
NpWIOKHU pe3yaTtatu. [lonydyeHuTe AaHHM JONPUHACAT 3a IMO-33JbJIOOYEHOTO M ISTIOCTHO
pazbupane Ha ywactuero Ha ButamuH J[ u ButamuH K2 B mpouecute Ha KOCTHOTO
BB3CTAHOBSIBAHE M OOHOBsIBaHE MpHU (PU3HOJIOTHYHU YCIOBMS, U y JKEHU C MOCTMEHOINay3alHa
0CTEOIOpO3a.

4. JakiaodyeHue

Huceprammonnust tpyn ,,[IPOYUBAHE BIIMAHUETO HA BUTAMUH /I 1 BUTAMUH
K2 CTATYCA BbBPXY KOCTHUA THbPHOBGHP ITPU )KEHU C I[IOCTMEHOITAY3AJIHA
OCTEOIIOPO3A* na n-p Tarsna HenkoBa CumeoHOBa € 3aAbJI00YEHO H3CIEABAHE, KOETO
TpeTHpa aKTyasjeH, 3HaUUM 3a KJIMHUYHATA MpakTuka mpodnem. [lomyueHuTe pe3ynratu HAbJIHO
OTTOBApST Ha IEJITA U IOCTABEHUTE HAYYHH 3aa9H.



JlaBaM CBOsITa MOJIOKUTEHA OLleHKA M OUX MCKaJa Ja Ipeioka Ha yBakaemoTo Hayduno
XKypu na npuceau oOpa3oBarenHaTa M HaydyHa cTeneH ,,Jloktop* Ha n-p Tarsna HexnxoBa
CrMeoHOBa M0 Hay4HaTa CIELUAIHOCT ,,(PU3HO0JIOTH Ha )KUBOTHUTE U YOBEKaA'.

Ha ocHoBaHMme un. 59 or 3311
05.02.2024 r. notl. 1-p Mpuna [Tamanuesa, 1.0.
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On dissertation

A STUDY OF THE INFLUENCE OF VITAMIN D AND VITAMIN K2 STATUS
ON BONE TURNOVER IN WOMEN WITH POSTMENOPAUSAL
OSTEOPOROSIS

For the acquisition of the educational and scientific degree ,,DOCTOR (PhD)*
by Dr. Tatyana Nedkova Simeonova
assistant at the Department of Physiology and Pathophysiology
Medical University — Pleven

By order Ne 3945/19.12.2023 of the Rector of the Medical University of Pleven and decision
of the Scientific Jury of 21.12.23 | was appointed to prepare an opinion on the dissertation of
Dr. Tatyana Nedkova Simeonova, for acquisition of the educational scientific degree
,DOCTOR (PhD)*, professional field 4.3. Biological sciences, Doctoral Program "Animal and
Human Physiology".

1. Evaluation of the relevance of the topic

Osteoporosis is one of the most widespread socially significant diseases of our time,
characterized by low bone mass and deteriorated microarchitecture of bone tissue. It increases
the risk of fractures and leads to severe complications, especially in the elderly. Bone
homeostasis is the result of the fine balance between the activity of osteoblasts and
osteoclasts, and is subject to regulation by systemic (parathyroid hormone, vitamin D,
calcitonin, estrogens, etc.) and local factors (growth factors and cytokines). Rational nutrition
and resorption of proteins, calcium, phosphorus, magnesium and trace elements in the
gastrointestinal tract are of key importance for the process of bone formation. It is known that
vitamin D and vitamin K2 act synergistically and have a major role in calcium metabolism,
and that vitamin D deficiency is the most common nutritional deficiency worldwide. At the
same time, the data in the scientific literature on the relationship of this deficiency with bone
mineral density (BMD) and the risk of fractures are controversial. The exact mechanism of
the action of vitamin K2 on calcium metabolism is not fully understood. In our country, the
problems of patients with osteoporosis are not yet comprehensively covered. There are no
published data on the levels of vitamin D and vitamin K2, as well as the levels of biochemical
markers of bone turnover in postmenopausal women with osteoporosis. Additional efforts are



needed for the timely diagnosis of osteoporosis, as well as for dynamic monitoring of the
results of the treatment.

This makes the dissertation work of Dr. Tatyana Simeonova particularly relevant and
important both for fundamental science and for clinical practice. A precise selection of the
participants in the working and control groups was carried out. Modern, informative methods
of research and statistical processing of the data were used, which contributes both to the
topicality of the theme and to the comparability of the obtained results with studies in this
field on a global scale. The detailed and in-depth analysis of the problem in the literature
review gives the doctoral student the opportunity to clearly, accurately and reasonedly
formulate the purpose and tasks of the research.

2. Evaluation of results

The dissertation work of Dr. Tatyana Simeonova is very well illustrated. The results of the
study are clearly presented in 70 figures and 12 tables. The number of women and the
multiple parameters that were studied allow the doctoral student to make a qualitative analysis
of the obtained data. Dr. Simeonova demonstrates the ability to interpret the facts critically
and with scientific precision. The following were proven to be statistically significant: lower
BMD and higher fracture risk over a period of 10 years in patients with postmenopausal
osteoporosis compared to the control group; normal BMI in osteoporotic patients and lower
than controls in which BMI is in the overweight range. Using biochemical bone markers and
indicators of calcium-phosphorus metabolism, Dr. Simeonova makes logical conclusions
about bone turnover in the studied groups. Looking for correlations between levels of
vitamins D and K2, parameters of calcium-phosphorus metabolism and BMD, the PhD
student found that 58% of the menopausal women studied had suboptimal vitamin D levels;
statistically significantly PTH concentrations in normal vitamin D levels were lower
compared to PTH in vitamin D deficiency in both groups; women with osteoporosis and
vertebral fractures had lower vitamin D levels than women with forearm fractures. Vitamin
K2 status, assessed indirectly by the ucOC/OC ratio, was poor in both studied groups, and
vitamin D levels correlated negatively with age, PTH and FRAX-Hfr and positively with OS
in both studied groups. In the osteoporosis group, there was a positive correlation between
vitamin D concentrations and ucOC and a negative correlation between ucOC/OC and OC
and ALP. In women with osteoporosis, serum OC correlated negatively with the number of
fractures and positively with ALP. Concentrations of the bone resorption marker beta
CrossLaps correlated negatively with BMD. It is noteworthy to follow up the effect of the six-
month treatment of postmenopausal osteoporosis with Denosumab, by examining beta
CrossLaps and ALP, which decrease significantly.

The results of the research are significant, informative, critically evaluated and
summarized. They are presented in three refereed publications (Scopus and Web of science)
related to the dissertation and nine participations in Bulgarian (5) and international (4)
scientific forums, with Dr. Simeonova being the first author in all of them. This fully meets
the requirements of the Regulations for the Development of the Academic Staff at MU-
Pleven.



3. Evaluation of contributions

A comprehensive study of the influence of vitamin D and vitamin K2 status on bone
turnover in women with postmenopausal osteoporosis was performed. Poor vitamin D status
in menopausal women, poor vitamin K2 status in menopausal women and with
postmenopausal osteoporosis have been confirmed; dependence of fracture risk on BMD, low
vitamin D levels, and other factors that can be predicted by biochemical bone markers. Low
levels of OC may be an independent predictor of fracture risk.

An original contribution of the dissertation is that the data on vitamin K2 status was
collected in both menopausal women and women with postmenopausal osteoporosis who did
not take medications and supplements affecting BMD. The relationship between vitamin D
and vitamin K2, some biochemical markers of bone turnover, BMD and fracture risk for
women in the Bulgarian population was studied. Ten-year fracture risk data was obtained in
women with postmenopausal osteoporosis and menopausal women using the nationally
validated web-based FRAX® calculator, which assessed the relationship between BMD and
vitamin D and K2 levels. | accept that the results contribute to evaluate the potential role of
beta CrossLaps and alkaline phosphatase markers for early monitoring of the effect of
Denosumab treatment. | believe that the dissertation work contains scientific and scientifically
applicable results. The obtained data contribute to a deeper and more comprehensive
understanding of the involvement of vitamin D and vitamin K2 in the processes of bone repair
and renewal under physiological conditions and in women with postmenopausal osteoporosis.

4. Conclusion

The dissertation work "A STUDY OF THE INFLUENCE OF VITAMIN D AND
VITAMIN K2 STATUS ON BONE TURNOVER IN WOMEN WITH
POSTMENOPAUSAL OSTEOPOROSIS" by Dr. Tatyana Nedkova Simeonova is an in-
depth study that deals with an topical, significant problem for the clinical practice. The
obtained results fully correspond to the aim and the scientific tasks.

I give my positive assessment and | would like to propose to the esteemed Scientific
Jury to award the educational and scientific Degree "DOCTOR (PhD)" to Dr. Tatyana
Nedkova Simeonova in the scientific speciality "Animal and Human Physiology".

Ha ocHoBaHue un. 59 ot 33514
05.02.2024 Assoc. Prof. Irina Pashalieva, MD, PhD



